SUMMARY Duodenal calcium and magnesium concentrations after pancreatic stimulation were measured in 25 patients with and without pancreatic disease. The concentration of both ions was higher in those with pancreatic disease, and furthermore these patients showed a different secretory pattern. These findings may be relevant to the aetiology of pancreatitis and to pancreatic calcification, and might be of diagnostic value.
1966).
The secretion of calcium into the duodenum in man has been studied by Hansky (1967) and from naturally occurring pancreatic fistulae by Kogut, Matzner, and Sobel (1936) and Sinclair (1956) . Hansky (1967) reported an increased concentration of calcium in both the basal and the secretin-stimulated pancreatic juice in chronic pancreatitis although the total calcium output after stimulation was normal. There have been no previous studies on magnesium secretion by the pancreas. This paper reports the secretory pattern of these ions in pancreatic juice.
Subjects and Methods

PANCREATIC FUNCTION TEST
The duodenum was intubated under radiological control using a Dreiling double-lumen tube after the patient had fasted for 12 hours. Duodenal and gastric aspirates were thencollectedseparately for a basal period of 1 hour during which it was ensured that the former was alkaline. The pancreas was then stimulated with an intravenous injection of secretin (Boots) in a dose of 3 units/ kg body weight. Aspiration was continued for a further hour, during which the duodenal juice was collected on ice and placed in sealed flasks in six ten minute-samples. At the end of the test, a plain x-ray of the abdomen was taken to ensure that the Dreiling tube had remained in the correct position. All gastric aspirate was discarded, and all duodenal aspirate kept for analysis. The volume of the basal and the six samples taken after secretin stimulation was measured. Each sample was analysed for bicarbonate concentration by the Technicon AutoAnalyzer, for trypsin concentration by a kinetic method using benzoyl arginine ethyl ester as substrate and for calcium and magnesium concentration by the Perkin-Elmer (model 303), atomic absorption spectrophotometer (MacDonald and Watson, 1966) .
Each test was classified as normal or abnormal on the basis of the volume of aspirate after secretin stimulation (normal-greater than 1.5 ml/kg), the maximum bicarbonate concentration (normal-greater than 75 m-equiv/l) and the maximum trypsin concentration (normal-greater than 200 units/millitre). These values are based An analysis of the calcium/magnesium ratios was made on all samples. There was no difference between those with and without pancreatic disease.
Discussion
In persons without pancreatic disease secretin stimulation caused an increase in the volume of duodenal aspirate and in bicarbonate concentration with a reciprocal fall in calcium and magnesium concentration. This agrees with the work on calcium by Herskovic, Wakim, Bartholomew, Cain, and Jones (1965) , and by Zimmerman, Dreiling, Rosenberg, and Janowitz (1967) in the dog. In the patients with chronic pancreatitis described here the volume of duodenal aspirate rises to a much smaller extent after stimulation than in patients without pancreatic disease and the calcium and magnesium concentration also rises. However, the total amount of calcium and magnesium secreted is the same in the two groups, so that the difference in the calcium and magnesium concentration can possibly be attributed to the differences in the amount of juice secreted. Our results do not support the findings of Hansky (1967) , who found no relationship between bicarbonate and calcium concentrations in normal persons. Hansky (1967) reported significantly raised calcium concentrations in duodenal fluid both before and after secretin stimulation in pancreatic disease, and he noted that the two patients in his series who had pancreatic calcification also had the highest calcium concentrations. In our study, patients with chronic pancreatitis did not have a significantly raised basal calcium concentration, but it was noted that our only patient (case 25) with pancreatic calcification had the highest post-secretin calcium concentrations (mean 12 mg/100 ml: maximum 14-5 mg/100 ml) and the highest total calcium output (7 9 mg) in his group although his serum calcium level (8&3 mg/100 ml) was low. This patient had pancreatic carcinoma with calcification but it is not known if chronic pancreatitis existed before the development of the carcinoma. Conversely, one patient (case 9) with normal pancreatic function had even higher concentrations and total output of calcium after secretin, and had a serum calcium level of 12-3 mg/100 ml. Although this patient was ill for over a year without any cause being found for the raised serum calcium level he did not develop pancreatic calcification. It was notable that this patient produced twice as much basal volume and four times as much stimulated volume as the patient with chronic calcific pancreatitis. It may be then that the reduced volume of secretion in chronic pancreatitis is an additional factor in allowing calcification to occur.
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